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PROBLEM TO BE SOLVED: To obtain a composition well-balanced between the mold 
release characteristics and the flow characteristics even when highly filled with an inorganic 
filler in particular by heating and kneading the constituents of an epoxy resin composition in a 
specified order. 

SOLUTION: In producing an epoxy resin composition for sealing a semiconductor by heating 
and kneading an epoxy resin, a curing agent, an inorganic filler a mold release agent and a 
cure accelerator, the epoxy resin, the curing agent and the inorganic filler are preliminarily 
heated and kneaded beforehand, the kneaded material is blended with the mold release 
agent and the cure accelerator, and the blend is further heated and kneaded. To blend the 
mold release agent and the cure accelerator, a method of preliminarily heating and kneading 
the epoxy resin the curing agent and the i norganic fille r cooling and grinding the kneaded 
material obtained, and blending the ground material with the mold release agent and the cure 
accelerator, or a method of adding the mold release agent and the cure accelerator while the 
epoxy resin, the curing agent and the inorganic filler are preliminarily heated and kneaded can 
be employed. A flexibilizer , coupling agent, flame retardant, th ermoplastic resin , etc. can also 
be blended in any of the steps with the composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the good epoxy resin 

constituent for semi-conductor closure of a mold release property and flowability. 

[0002] 

[Description of the Prior Art] as the manufacture approach of the epoxy resin constituent for former and 
semi-conductor closure — an epoxy resin, a curing agent, and a minerals bulking agent ~ and — in 
addition to this ~ an additive — dry cleaning or a part ~ ordinary temperature or the manufacture 
approach which heats, is mixed and carries out heating kneading of the blend object at once was adopted 
by the sentiment. 

[0003] By the way, in connection with high integration of IC chip, enlargement, and the small thinning 
of an IC package, much more reduction in an elastic modulus and low expansion coefficient-ization are 
demanded in the epoxy resin constituent for semi-conductor closure. Although addition of a flexible 
grant agent and loading of the amount of minerals bulking agents become indispensable as the means, 
by the conventional manufacture approach, there is an inclination for the mold-release characteristic of 
the obtained semiconductor device to get remarkably bad. Although there is technique, such as the 
approach of changing the approach of making increase the share at the time of kneading as the technique 
of raising a mold-release characteristic, and raising hardenability and a hardening-accelerator kind, a 
hardening acceleration dose and a release agent kind, and the amount of release agents, and raising 
hardenability and a mold-release characteristic, in the case of the former, fluid lowering and in the case 
of the latter, it has the fault which causes fluid lowering and lowering of dependability. 
[0004] Therefore, the object of this invention is to offer the approach of manufacturing the epoxy resin 
constituent for semi-conductor closure which was able to balance a mold release property and 
flowability, also when the fault of the above-mentioned conventional technique is abolished and high 
restoration of the minerals bulking agent is carried out especially at an epoxy resin constituent. 
[0005] 

[The means for solving a technical problem and the gestalt of implementation of invention] this 
invention persons came to complete this invention for the above-mentioned object being attained based 
on a header and this knowledge by choosing suitably the sequence of heating kneading of the 
component of the epoxy resin constituent for semi-conductor closure, as a result of inquiring 
wholeheartedly, in order to solve said technical problem. 

[0006] This invention Namely, an epoxv resin, a curing agent, a minerals bulking agent , a release agent, 
a hardening accelerator, Furthermore, at least one sort of components chosen from a flexible g rant agent, 
a coupling agent, a flame retarder, and thermopla stics are set if needed to the manufacture approach of 
the epoxy resin constituent for semi-conductor closure which carries out heating kneading. An epoxy 
resin, a curing agent, and a minerals bulking agent are contained, and the need is accepted further. A 
flexible grant agent, Preheating kneading of at least one sort of components chosen from a coupling 
agent, a flame retarder, and thermoplastics is carried out, and the manufacture approach of the epoxy 
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resin constituent for semi-conductor closure characterized by blending a release agent and a hardening 
accelerator with the kneading object, and carrying out heating kneading is offered. 
[0007] The mold-release characteristic which is the object of release agent original falls at the same time 
the bonding strength of the matrix of organic resin, such as an epoxy resin and a curing agent, and 
minerals bulking agents, such as a silica, will decline, if the minerals bulking agent represented by a 
release agent and the silica when it explains in full detail per this point carries out heating kneading of 
both simultaneously, since compatibility is structurally high. From this, the improvement in 
compatibility of an organic resin matrix and a minerals bulking agent is needed as the improvement 
approach of a release force. Then, the compatibility of this matrix and a minerals bulking agent is raised 
by carrying out preheating kneading of the constituent of others which excluded the release agent 
beforehand, and a matrix, improvement in the bonding strength of a minerals bulking agent, and a mold- 
release characteristic are compatible by adding a release agent and carrying out heating kneading after 
that. Although there are one shaft, a biaxial extruder, etc. as this heating kneading approach, since it is 
easy to carry out accumulation also of any, if two heating kneading or more is performed, a fluidity will 
fall with that heat. Therefore, the knowledge of being necessary at the time of preheating kneading to 
carry out by excluding a hardening accelerator for fluid reservation is carried out. 
[0008] In this invention, it is checked that the effectiveness greatest by adding a release agent and a 
hardening accelerator in this way at the time of the 2nd heating kneading, and carrying out heating 
kneading is acquired, and the effectiveness expected even if it adds other additives by the same approach 
at the time of the 2nd heating kneading and carries out heating kneading is not acquired. 
[0009] Hereafter, lessons is taken from this invention and it explains in more detail. The epoxy resin 
constituent concerning this invention is manufactured using well-known additives, such as a flexible 
grant agent, a coupling agent, a flame retarder, and thermoplastics, an epoxy resin, a curing agent, a 
minerals bulking agent, a release agent, a hardening accelerator, and if needed [ other ]. 
[0010] As an epoxy resin which constitutes this epoxy resin constituent, as long as it has at least two 
epoxy groups in 1 molecule, you may be what kind of thing. For example, an epoxy resin v^th well- 
known bisphenol mold epoxy resins, such as novolak mold epoxy resins, such as phenol novolak mold 
epoxy resin and cresol novolak mold epoxy resin, bisphenol A mold epoxy resin, and bisphenol female 
mold epoxy resin, TORIFE Norian alkane mold epoxy resin, cycloaliphatic epoxy resin, naphthalene 
ring content epoxy resin, biphenyl mold epoxy resin, phenol aralkyl mold epoxy resin, biphenyl aralkyl 
mold epoxy resin, bicyclo pentadiene mold epoxy resin, etc. is used. Although these epoxy resins may 
be combined suitably, in order to carry out high restoration of the minerals bulking agent especially, a 
biphenyl mold epoxy resin and its naphthalene ring content epoxy resin are desirable. Softening 
temperature is 50-100 degrees C, and these epoxy resins have that desirable in which weight per epoxy 
equivalent has 100-400. Furthermore, a bromine-ized epoxy resin can be used for flameproofing. 
[001 1] Moreover, as a curing agent, amine compounds, such as the ingredient which stiffens this epoxy 
resin, for example, phenol resin, aliphatic series or aromatic series polyamine, the 2nd amine, and the 
3rd amine, a carboxylic anhydride, and poly amino maleimide are used. What a thing also with these 
well-known curing agents is used, for example, has two or more phenolic hydroxyl groups, such as 
novolak resin, such as phenol novolak resin and cresol novolak resin, bisphenol mold resin, TORIFE 
Norian alkane mold phenol resin, naphthalene ring content phenol resin, biphenyl mold phenol resin, 
phenol aralkyl resin, biphenyl aralkyl mold phenol resin, bicyclo pentadiene phenol resin, and terpene 
ring content phenol resin, as phenol resin is mentioned. In said phenol resin, that in which softening 
temperature has 60-120 degrees C is desirable. As a hydroxyl equivalent, the thing of 90-150 is 
desirable. 

[0012] The loadings of these curing agents are a hardening effective dose of the above-mentioned epoxy 
resin, for example, in the case of phenol resin, are usually the 25 - 100 weight section to the epoxy resin 
100 weight section. Moreover, the loadings of phenol resin can also be set up so that the ratio of a mol 
number of the phenolic hydroxyl group in the phenol resin to the mol number of the epoxy groups in an 
epoxy resin may become 0.5-2.0, especially 0.8 to about 1.2. 

[0013] Especially the minerals bulking agent blended with this invention makes the expansion 
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coefficient of a sealing agent small, when it uses as an IC package, and it reduces the stress which joins 
a semiconductor device, the spherical silica which can use a thing well-known also as this minerals 
bulking agent, for example, is manufactured with a crystalline silica and a sol-gel method as a silica 
filler — one sort, such as fused silica of spherical or the letter of crushing, a fiased quartz, amorphous 
silica, a mist silica, and a sedimentation silica, or two sorts or more can be used. Moreover, an alumina, 
silico n nitride, boron nitride, nitriding aluminum, a magnesia, magnesium silicate, etc. can also be used. 
Cj0014pln addition, as occasion demands, from this, the small detailed silica of a mean diameter etc. can 
also be used together, and especially the mean diameter can also be mixed, although it is usual that it is 
r 1-50-micrometer ] 5-30 micrometers (as a weighted mean (or median size) for example, by a laser 
beam diffraction niethod etc.). Moreover, what carried out surface treatment beforehand by the titanium 
system coupling agent (for example, titanate and an organic titanium complex), the silane coupling agent 
(for example, organoalkoxysilane which has functionality radicals, such as an amino group, an epoxy 
group, a sulfhydryl group, and an alkenyl radical), etc, can be used for the above-mentioned bulking 
agent. 

[0015] the fill of a minerals bulking agent — the total quantity 100 weight section of a resinous principle 
(an epoxy resin and curing agent) ~ receiving - the 200 - 1000 weight section ~ desirable ~ the 280 - 
900 weight section ~ it is the 500 - 700 weight section more preferably. If an expansion coefficient may 
become large, the stress which joins a semiconductor device may increase, if the 200 weight sections are 
not fulfilled, a component property may deteriorate and the 1000 weight sections are exceeded, the 
viscosity at the time of shaping may become high, and a moldability may worsen. 
[0016] In this invention, release agents other than the above-mentioned component, such as camauba 
wax, a higher fatty acid, and synthetic waxes, are used, the blending ratio of coal - the total quantity 
100 weight section of an epoxy resin and a curing agent - receiving --0.1-10 weight section ~ it is 0.3 
- 5 weight section preferably. 

[0017] Moreover, h ardening accelerators other than the above-mentioned component, such as cyclo 
amidine derivatives, such as phosphoretted hydrogen derivative [, such as an imidazole or its derivative, 
triphenylphosphine, tris p-methoxypheny phosphoretted hydrogen, and tricyclohexyl phosphoretted 
hydrogen ], 1, and 8-diazabicyclo (5.4.0) undecene -7, are used, the blending ratio of coal ~ the total 
quantity 100 weight section of an epoxy resin and a curing agent - receiving ~ 0.1-10 weight section - 
i t is 03 - 5 weight section preferably, 
( too 1 S^ urthermore, it is desirable to add the flexible grant agents of a s ilicone system in this invention 
for the reduction in stress in addition to the indispensable component mentioned above. As a flexible 
grant agent, the block polymer of silicone rubber powder, silicone gel, organic resin, and a silicone 
polymer etc. is mentioned, for example. In addition, a minerals bulking agent front face may be 
processed by 2 liquid type silicone rubber and silicone gel instead of adding such a flexible grant agent. 
Zero to 10% of the weight, if shock resistance with the desirable thin g of the whole constituent 
considered as 1 - 5 % of the weigh t 0.5 to 1 0% of the weight and thcMiount used sufficient at less than 
0.5 % of the weight may not be obtained and it exceeds 10 % of the weight, especially as for the amount 
of the above-mentioned flexible grant agent used, a mechanical strength may usually becom e 
imperfection. 

O0019] \)ther arbitration components can be blended with the epoxy resin constituent of this invention in 
thrrange which does not bar the effectiveness of this invention if needed. As such an arbitration 
component, flame retarders, such as thermoplastjc s. such as MBS resin etc. and its hydrogenation object, 
a silane coupling agent, antimony oxide, and phosphorus compounds, etc. are mentioned. 
[0020] It **, and in the epoxy resin constituent which consists of the above-mentioned component, 
beforehand, preheating kneading of an epoxy resin, a curing agent, and the minerals bulking agent is 
carried out, a release agent and a hardening accelerator are blended with the kneading object, and the 
manufactxire approach of the epoxy resin constituent of this invention carries out heating kneading 
further, and obtains them. 

[0021] It adds on the way which is carrying out preheating kneading of the approach of cooling and 
blending the kneading object obtained here by carrying out preheating kneadmg of an epoxy resin, a 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/8/06 



JP,2000-248158,A [DETAILED DESCRIPTION] 



Page 4 of 5 



curing agent, and the minerals bulking agent about the combination approach of a release agent and a 
hardening accelerator with what was ground or an epoxy resin, a curing agent, and the minerals bulking 
agent, and the approach of blending is adopted. 

[0022] The former approach mixes epoxy resin A, a curing agent B, and the minerals bulking agent C 
with a mixer 1, as shown in drawing 1 . Carry out heating kneading of this with the 1st kneading 
machine 2, and the grinding equipments 3, such as a crusher and a grinder, grind after cooling the 
obtained preliminary kneading object, and a release agent D and a hardening accelerator E are blended 
with this. It can mix with the mixers 4, such as the Henschel mixer, the last kneading object which 
kneaded this with the 2nd kneading machine 5 further, and generated it can be cooled, and the approach 
of pulverizing with grinding equipment 6 can be adopted. 

[0023] On the other hand, as shown in drawing 2 , while mixing epoxy resin A, a ciiring agent B, and 
the minerals bulking agent C with a mixer 1 and kneading this with a kneading machine 2 as the latter 
approach, in the way of the kneading, a release agent D and a hardening accelerator E can be blended 
with the quantum feeder 7 etc., kneading can be continued, and the approach of pulverizing with 
grinding equipment 3 can be adopted afl;er cooling the generated last kneading object. In this case, as for 
combination, it is desirable to carry out among 60 - 80% preferably in that travelling direction into 
kneading area 2a of a kneading machine 2 after 50% in the middle of the above-mentioned release agent 
D and a hardening accelerator E. 

[0024] As kneading machines 2 and 5 which knead [ preheating-] and knead [ heating-] the above- 
mentioned component, which thing is sufficient as 1 shaft extruder etc., and it is not restricted 
especially. In the case of a biaxial extruder, the said direction / different direction other side gap is 
sufficient also as the direction of a screw revolving shaft. Here, as for the kneading area of a kneading 
machine, the thing of ratio-of-length-to-diameter(screw length / diameter of screw) =1-15, especially 
ratio-of-length-to-diameter=2-10 is used suitably. Although the peripheral speed of a kneading-machine 
screw is selected suitably, it is good to peripheral-speed [ of 5-50m ] consider as a part for 10- 
40m/preferably by /. 

[0025] In the above-mentioned kneading, it heats beyond the temperature which a part of resinous 
principle [ at least ] in a constituent fuses, and, thereby, good kneading is made. In this case, what is 
necessary is just to heat at about 40-120 degrees C, in order to fuse a resinous principle. In addition, the 
temperature of these 40-120 degrees C is whenever [ stoving temperature / of a kneading machine ], and 
by friction of the constituent kneaded etc., since it generates heat also in itself, even if the melting 
temperature of a constituent component is higher than whenever [ this stoving temperature ], at least a 
part may fuse it by whenever [ this stoving temperature ]. Moreover, as for the mixing time in each 
above-mentioned kneading machines 2 and 5, it is preferably good for 5 to 600 seconds that it is 10 - 
240 seconds. 

[0026] in addition, components, such as components other than the above, for example, a flexible grant 
agent, a coupling agent, a flame retarder, and thermoplastics, ~ the above — although it does not 
interfere even if it blends in which phase, it can usually mix and knead in the first phase v^th an epoxy 
resin, a curing agent, and a minerals bulking agent. 

[0027] The obtained epoxy resin constituent can improve a mold-release characteristic, without causing 
fluid lowering and lowering of dependability. 

[0028] The epoxy resin constituent obtained by the manufacture approach of this invention can be used 
for a desired application as it is, especially can be used suitable for closure of semiconductor devices, 
such as IC, LSI, a transistor, a thyristor, and diode, and can be used effective in manufacture of a printed 
circuit board etc. Here, when closing a semiconductor device, it is desirable to perform molding 
temperature of the epoxy resin constituent for semi-conductor closure at 150-180 degrees C, and to 
perform postcure at 150-180 degrees C for 2 to 16 hours. 
[0029] 

[Effect of the Invention] According to this invention, a mold-release characteristic can be improved by 
die conventional manufacture approach, without addition of the flexible grant agent which suited the 
inclination for the mold-release characteristic of a semiconductor device to get remarkably bad, and 
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loading of a minerals bulking agent causing fluid lowering and lowering of dependability in the epoxy 
resin constituent which becomes indispensable. Especially the manufacture approach of this invention is 
effective when high restoration of the minerals bulking agent is carried out (200 - 1000 weight section 
[ as opposed to / For example, / a total of 100 weight sections of an epoxy resin and a curing agent ]). 
[0030] 

[Example] Although an example and the example of a comparison are shown and this invention is 
explained concretely hereafter, this invention is not restricted to the following example. In addition, the 
section shows the weight section in the following example. 

[003 1] [An example and example of a comparison] The epoxy resin constituent of the following 
component was manufactured by the following approach at drawing 1 and the process which shows 2. 
Epoxy resin (polyglycidyl ether of o-cresol-form aldeyde novolac , Sumitomo Chemical make ESCN- 
195) 85 section curing ag ent (novolak mol d phenol resin , Meiwa formation make, H-1) 50 section 
flexibility grant agent (dimethyl silicone oil , the Shin-Etsu Chemical make, KF-96) 
10 section hardening accelerator (Shikoku formation make and imidazole C17Z) 2 section silane 
coupling agent () [ the Shin-Etsu Chemical make, ] [ gamma-glycidoxy propyl TORIMETOKI ] A 
gardenia fruit run, KBM-403 2 section release agent (the Hoechst make, a wax, WAX-E) 2 section 
flame retarder (the Sumitomo Metal Mining make, antimony oxide) 15 section bulking agent (fused 
silica , made in Tatsumori, RD-8 (mean particle diameter of 8 micrometers)) The 400 sections [0032] In 
manufacturing method (example 1) drawing 1 , after mixing, kneading and (90 degrees C, 1 minute) 
grinding each component except a release agent and a hardening accelerator, the release agent and the 
hardening accelerator were added in this grinding object, and it mixed, kneaded and (90 degrees C, 1 
minute) ground fiirther. 

[0033] (Example 2) In drawin g 2 , when mixing and kneading each component except a release agent 
and a hardening accelerator (90 degrees C, 2 minutes), the release agent and the hardening accelerator 
were added from the quantum feeder located to 60% to the travelling direction of kneading area, and it 
kneaded and ground. 

[0034] (Example 1 of a comparison) In drawing 1 , all components were first put in block, and it mixed, 
and kneaded and (90 degrees C, 1 minute) ground. 

[0035] (Example 2 of a comparison) In drawing 1 , after mixing, kneading and (90 degrees C, 1 minute) 
grinding each component except a release agent, the release agent was added in this grinding object, and 
it mixed, kneaded and (90 degrees C, 1 minute) ground fiirther. 

[0036] The spiral flow of the obtained epoxy resin constituent was measured, and it fabricated at 175 
degrees C and the degree of hardness of 60 seconds after was measured, postcure was performed at 180 
more degrees C for 5 hours, and the mold-release characteristic was measured. A result is shown in a 



table 1. 
[0037] 
[A table 1] 







mmm2 




hMm2 


XJ^^JUyO— (inch) 


30 


30 


30 


20 


m& (175^0/60*^) 


60 


60 


30 


60 


(k«f/10mm^) 


0. 5 


0. 5 


2. 0 


0. 5 



spiral flow: — the approach according to EMMI-66 - measurement degree-of-hardness: a bar call 
hardness meter - measurement mold-release characteristic: ~ Cr plate - the shape of a circle of 10mm2 
- closing - the measurement by part for push pull gage 60mm/ 

[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the epoxy resin constituent for semi-conductor closure which 
carries out preheating kneading of an epoxy resin, a curing agent, and the minerals bulking agent 
beforehand, and is characterized by blending a release agent and a hardening accelerator with the 
kneading object, and carrying out heating kneading further in the manufacture approach of the epoxy 
resin constituent for semi-conductor closure which consists of carrying out heating kneading of an 
epoxy resin, a curing agent, a minerals bulking agent, a release agent, and the hardening accelerator, 
[Claim 2] The manufacture approach according to claim 1 which blends a release agent and a hardening 
accelerator with the grinding article which carried out preheating kneading of an epoxy resin, a curing 
agent, and the minerals bulking agent, and is characterized by carrying out heating kneading. 
[Claim 3] The manufacture approach according to claim 1 characterized by adding a release agent and a 
hardening accelerator from the middle of a kneading process in case preheating kneading of an epoxy 
resin, a curing agent, and the minerals bulking agent is carried out. 

[Claim 4] Furthermore, claim 1 characterized by blending at least one sort of components chosen from a 
flexible grant agent, a coupling agent, a flame retarder, and thermoplastics in one of phases thru/or the 
manufacture approach of three given in any 1 term. 



[Translation done.] 
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